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AB Pyrrolo [4, 5-f ]quinolines I (R = Me, Ph; Rl, R2 = H, Me), 

pyrrolol5,4-f]quinolines II, pyrrolo [4 , 5-g) quinolines, and 
pyrrolo[5,4-glquinolines were prepd. by treatment of 5- or 6 -amino indoles 
III with .beta.-diketones (RCO)2CH2 and cyclization of the resulting anils 
in the presence of a strong acid (e.g., H2S04, polyphosphoric acid, or 
F3CC02H) at 80-160 . degree. C . 

IT 232-85-9DP, derivs. 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(prepn. of) 

RN 232-85-9 CAPLUS 

CN 3H-PyrroloC3,2-flquinoline (SCI, 9CI) (CA INDEX NAME) 



Cows CosetcKHX 

GOttMaJIHCTHSeCKHX 

Pecny6flHK 




rocyAapcTseHHbm komntct 

COSBTa MHHHCtpOB CCCP 
no ABAaM H306peTeHHH 
H OTNpiilTHH 



OniiCAHME 
M30BPETEHM5I 

K ABTOPCKOMY CBMflETEJlbCTBy 

(61) flonojiHHTCJibHoe k asT. CBHA-By — 

(22) 3a5iB.ieHO 16.07.75 (21) 2157204/04 

c npHcoeanneHneM aajiBKii jVo — 

(23) ripHopHTCT — 

Ony6jiHKOBaHo 28.02.77. Bio.njieTeHb K9 8 
Aara onyOJiHKOBaHHH onncaHMH 25.08.77 
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(51) M.K.n.2 C 07D 471/04 



(53) yjXK 547.831.7.07 
(^88.8) 



(72) ABTOpH 

H3o6peTeHHfr 
(71) SaHBHTcnb 



A. H. KocT. JI. r. K)ahh m C. a. flMaiUKHH 

MocKOBCXifft opACHa JleHHHa m opACHa TpyAOBoro KpacHoro SHaMCHH 
rocyAapcTBCHKbift yHHBepcHTer hm. M, B. JIOMOHOCoaa 



(54) CnOCOB nOJlVHEHMJI aAMElUEHHblX 
nMPPOXMHPJlMHOB 



1 

HaodpeteHne KacaeTc« cnoco6a no.ny^eHiifl 3a- 
MemeiiHfaix nappoxMHOJiiiHOB o6mefi t^opMynw I 



Ri 




1 



PAC Rl — MCTHJl HJIH (l)eHHJi; 

R2 — BOAopoA iijy" MeTHJi; 

A — npHKOimcHCHpoBaHHoe no CTopoiie f iiviii 
g xHHOJiHHOBoro (J)parMeHTa KOJibUo 2-Memn- 
nHppoJio [5,4] , 2,3-;iHMeTHJinHppo.io [5,4] , 2-Me- 
THJinHppoJio[4,5] HJiH 2,3-AHMeTu.inHppoJio[4,5]. 

no.ayneHnbie coeAHHCHH^ Moryr Hafirn npii- 
MeneHHC b KanecTBe noJiynpoAyKTOB a^ih chhtc- 
aa jieKapcTBCHHbix BemecTB. 

HssecTCH cnoco6 nojiyMeHHH nuppoxiiHO.nHHOB 
KOHAeHcauHeft rHApaannoB xHHOviHHOBoro pHAa 
c KeToiiaMii c nocjicAyiomeH uHicniisauneft no 
OHUiepy no;i ACHCTBiieM x;iopHCToro unnua iipn 
TCMnepaTvpe 260°C. Bwxoa npoAyKTOB peaKium 
He yKasaH [1]. 

HcAOCTaiKOM ciioco6a aBJiHercn xpyAHOCTb 

nOJlVMCHHS HCXOAHblX niApaSHHOXltHOJlHHOB. 

KpoMe Toro, stot cnoco6 no3BO.iaeT no^iyMaTb 

TOJIbKO yPvlOBbie niippOXHH0.11!HU. 

npeA.iaracMbiH cnoco6 nciyHeHiifl niippoxii- 
HOJiiiHOB ocHOBaH Ha HcnoJibsoBaHUH 6o*nee ao- 



CTvriHbix ncxoAHbix coeAUHeHnfi — aMUHOB un- 
AO.HbHoro pyi:ia, n TaKy>e noJiyqarb ue.ieubie coe- 
AHHeHHJi c 6o.iee bucokum bwxoaom. 

ripn 3T0M iio.TVMaiOT uenwH pnA hobwx saMC- 
5 uacHHbix niippoxHHo.iHHOB yr.aoBoro 11 .nnheiiHo- 
ro cTpocMHn. 

Cnoco6 nolnvMeHiiiH coeAHHeHHH o6meH 4)op- 
Mv^ibT I 3aK.niOHaeTCH b tom, mo coeAnneHiiH 06- 
meft (J)opMv,ibi II 

10 



15 



H 



n 



I'AC R2 — II Meet yKaaaHHbie 3HaHCHiia; 
R3 — Mcxn.i ii.in BOAopoA; 
a aMHiiorpynna MO>KeT HaxoAHTbCH b 5- ujih 6- 
no.ioH<eHnn, nojBepraiOT BaanMOAcficTBjiio c 
20 p-AiiKeTOTiaMii o6uieH <J)opMy.ibi III 

.R,~C-"CHa-C-Rp 

II !! 
O O 

25 TAG R; iiMcer vKaaaHHbie saa^eiiuji, 

c nocJ!CAyioiueii miK.insamicfi o6pa30BaBUJcroc5i 
aHii.ia noA AcficTBueM cii.ibHOH Kjic.ioTbi, npeii- 
MymecTBCHHO cepuon, no.iiict)Oc4)opHOH lunsi xpii- 

(J)TOpVKCVCHOrK B HHTepBa.lO TCMnepaTVp OT 80 

30 AO 160X. 



3 

2, 3, 6, 8 
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TeTpaMCTHinnuppo- 



ripHMep 1. 

[2,3-g] -XHHOJIHH. 

PacTBopHiOT 0,5 r (3,1 mmojib) 2,3-AHMeTH.n-5- 
aMHH0HHA0;ia b 4 r (40 MMOJib) aueriiJiaueTOHa. 
PeaKUHOHHyK) CMecb HarpesaioT b reneHHe 
30 MHH npH TeMnepaxype KHneHHH auern^iaue- 
TOHa. riocjie Toro, KaK secb aMHHOHHAOJi Bcry- 
nHJi B peaKUHio, H36biTOK aueiHJiaueTOHa orro- 
HHiOT noR BaKyyMOM. K reepAOMy cJierKa >Ke.i- 
Toro UBCTa ocTaTKy Ao6aB;iHK)T 5 r nojiH4)oc(})Op- 
HOH KHCJiOTbi H HarpeBaiOT B Te^eHHC 1 4ac npH 
TCMneparype 130— 140°C. OxjiaJKACHHyio cMecb 
pa36aB;iniOT soAofl ii Bw^iHsaioT b paaSaBJieiiHuft 
BOAHbiH pacTBop aMMHaKa (luejiOHHaH cpe^a). 
BbinasiUHft Kejixoro UBexa ocaAOK ot^hjiltpo- 
BWBaioT JipoMbiBaiOT Bo^oft, cyuiaT Ha B03;iyxe. 
Buxofl 0.43 r (60%). Me^iKHe cBeT;io->Ke.iTbie 
KpHCTajiJiu (h3 BOAHoro cnHpxa); t. n.a. 262— 
263X. 

HaHACHo, %: C 80,35; H 7.31; M 224 (Macc- 
cneKTpoMeTpvmecKH) . 
CisHjeNa. 

BbitiHCJieHO, %: C 80,35; H 7,J5; M 224. 

CneKTp riMP (TpH(J)TopyKcycHa« icHCJiora — 
FMAC): 7,95 (cHHrjicT. 4-H), 7.81 (cHHrjicT. 
7-H), 7,30 (cHHFjieT, 9-H), 2,74 (cHHr^iet, 
6— CHa— S—CHa), 2,36 (ciiHr.ieT. 2-CH3). 2.19 

(CHHI JieT, 3-CH3) M.A. 

yO-cncKTp (B sraHOJie): XMaKc225.263,340HM 
(lgE4.3. 4,61.3.95). 

1 1 p 1! M e p 2. 3,5,7.8.9 - neHTaMerHJiiiMppo- 
(3,2-/)-xnHo;iHH. 

PacTBopjJiOT 0,3 r (1,7 MMOJib) 2,3,6-tphmc- 
TM;i-5-aMHH0KHA0Jia B 3 r (30 MMOJib) aueTH/i- 
auexoHa. PeaKUHOHHyio cMecb HarpeBaiox b xe- 
HeHHe 2 Hac npw xeMnepaxype KHneHHH aueiH.i- 
auexoHa. HaSbixoK auexHJiaiteroHa oxfohhiox nojx 
BaKyyMOM, K XBepAOMy, cjierKa Hce^ixoro UBexa 
ocxaTKy Ao6aBJiHiox 4 mji xpH4>TopyKcycHoft khc- 

JIOIU H KHnHXflX C 06paXHbIM XOJIOAHJlbHHKOM B 

xewcHHe 6 nac. OxjiaxcAeHHyio CMecb sbiJiiiBaiox 
B paaGaBjicHHUH BOAHwii pacxBop aMMHaKa. Bbi- 
naBuiHft ocaAOK ox^HvibxpoBbisaiox, npoMMsawx 
BOAOH, cyuiax Ha BosAvxe. Bwxoa 0.3 r (68%). 
njiacxHHKH 6e.aoro usexa (h3 boahofo ciuipxa)- 
X. n;i. 204°C. 

HaHACHO, %: C 80,91; H 7.63; M 238 (Macc- 
cncKxpoMexpHMecKH) . 

Ci6Hi8N2, 

BbiMHcieno, %: C 81,08; H 7,56; M 238. 

CneKxp OMP (xpii(})xopyKcycHa>i KHc^noxa 
PMjlC): 8,05 (cHHr;ieT, 6— H), 7.75 (cHHrjier, 
2-H), 2,90 (cHHrjiex, 5— CH3+7-CH3+8- 
CH3+9— CH3), 1,74 (cHHFJiex, 3— CH3) M.A. 

y<D-cneKxp (b axanojie): Wc 232. 275, 345 hm 
(Ig 8 4,54. 4,35, 3,93). 

n p H M e p 3. 5,7,9 - TpHMexHJinHppo- (3,2-/) - 

XHHOJIIIH. 

AnajiorHMHo npeAUAymeMy hs 0,5 r 
(3,4 MMO^nb) 2-MexH.n-5-aMHKOHHAO.na iio-iyqaiOT 
0,25 r (40%) 5,7,9 - xpHMexH;inHppo-(3,2-/)-Mi- 
Ho;inHa c X. iiji, 282—283^0, Me^iKHe Kpncxa.i.ibi 
cjierKa >Ke.axoro UBexa (h3 cnapxa). 

HaiiAeHo, %: C 80,17; H 6,67; M 210 (mbcc- 
cncKxpoMexpHiiecKH), * 55 
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C14H14N2. 

BuMHCJieno, %: C 80,00; H 6,66; M 210. 

CneKxp riMP (AHMexH;icyjib())OKCHji-auexoH — 
FMZIC): 7.64 (Ay6jiex, 3— H. J3.2-=9 ru,)] 7,46 
(Ay6.iex, 2— H; J2.3=9 ru), 7.11 (cHHrjicx, 

6— H), 6,70 (cHHrjiex, 8— H) m.a. 
yO-ciieKTp (B 3xaH0Jie): >.„aKc 223, 260. 335ii.\j 

(ige .4,49; 4.44; 3,98). 

n p H M e p 4. 4, 6, 8, 9 TexpaMexH-inHppo- 
[3,2-^] - xHHOJiHH H 2.4,8,9 - xexpaMexiMnHppo- 

[2,3-/J-XHHOJIHH. 

AnajiorH^Ho npeAUAymcMy, h3 0,73 r 
(4,2 MMo.ib) 2,3-AHMexH;i-6-aMHHOHHA6jia nojiy- 
4aiox 0,46 r (67%) cmcch 4,6,8,9-xexpaMeTHJi- 
HHppo- [3,2-^J-xHHo;iHHa H 2,4,8,9-xexpaMexH.n- 
nHppo-[2,3-/]-XHHo.nHHa. CooxHomeHHe H30MepoB 
4:1. nepBoe coeAWHeHHe oxAeJifliOT ox Bxoporo 
nepeKpHcxa./i;in3auHeH h3 cnnpxa. >Kejixue 
wro-ibtiaxwe KpHcxaJi.ibi; x. nji. 252— 253''C. 

HafiAeHO. %: C 80,34; H 6,79; M 224 (Mace- 

CneKXpOMCXpHHeCKH) . 

BbiMiicieHo, %: C. 80.35; H 7.15; M 224. 
CneKxp nMP (AHMexHJicy.ab^OKCHA-aueroH — 
TMXIC): 7,85 (cHHrjiex, 2— H), 7.69 (cHHr.ier. 

7— H), 6,90 (cHHrjier, 5-~H), 10,80 (cmimcr. 
N-H) M.A. 

yO-cncKxp (b 3TaH0.ae): 228, 266,340hm 
(Ige 4,46; 4,76; 3,82). 

2,4,8,9-TeTpaMeTHJinHppo- [2,3-/] -XHHcnHJi ox- 
AejiflWT ox 4.6,8,9-xexpaMexH.inHppo-[3,2-^].xM- 
Ho.iHHa npeiiapaxHBHo na HesaKpen.ncHHOM top.- 

CXOM ClOe OKUCH a7.K)MHHHfl (II CXenCHb aKTHB- 

HocxH no BpoKMaHy); cKcxeMa 6eH3o.n — sxh.i- 
aueraT— MeraHo;! 9:5:1. Rf 0,31; x. nji, 219-- 
220^C. 

HaflAeHo, %: C 80.18; H 6,93; M 224 (Macc- 
cneu rpoMexpMHecKH) . 
C15H16N2. 

BbimrcJieHO, %: C 80,35; H 7,157o; M 224 
(Ay6;iex, 6— H, J 8 m), 7,46 (AySjiex, 7— H; 
J7.6=8 ru). 

CncKxp OMP (AHMexH.ic\.ib4)0KCHA — auc- 
XOH. FiWJXC) : 7,67; 7.06 (cHHrjier 3— H) m.a. 

yO-cneKxp (b 3TaHo.ie): X.MaHc 226, 275, 330 hm 
(Ige 4,48, 4,70; 3,54). 

n p II M e p 5. 6,8-BH(J)eiiH.i-2.3-AiiMexH.inHppo- 

[2,3-^]-XHH0;iHH. 

CMcch 0.5 r (3.1 MMO.ib) 2,3-AHMexH.n-5-aMH- 
HoiiHAOvia li 0,9 r (40 MMO.nb) AH6eii30H.nMeTaHa 
Marpcn?iox n xeMeiiiie 2 Mac npn xeMnepaxype 
160— 165X. B ox.ia>KAeHHyio cMecb Ao6aBjiflK>x 

5 M.T KOHUeHXpHpOBaHHOfl CepHOfi KllCJIOXbl H Ha- 

rpeBaiox d xeqeHHe 1 qac npH xeMnepaxype 80''C. 
Oxjia)KAeHHyio CMCCb pa36aBJiHiox boaoh h bw- 
JiHBaiox B paafiaB/ieHHbiH pacxBop boahofo aM- 
MnaKa. BbiiiaBujHH >Ke.ixoro UBexa ocaAOK or- 
(j)H.ibTpoBbiBaiox, MHoroKpaxHO npoMUBaiox ro- 
pjiiieji BOAoft, cyuiax na BOSAyxe. Buxoa 0,66 r 
(60%). Me.iKHe cBexjio->Kejixue KpHcxajiJiu (113 
BOAHoro CHHpxa); x. nji. 212— 213°C 

HafiAeHO. %: C 85.98; H 5,51; M 348 (Macc- 
cneKxpoMexpimecKH) . 

C25H20N2. 

BbiMHCJieHo, %: C 86,00; H 5.76; M 348. 
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CneKip riMP (AHMeTH.ncy;ib(J)OKcn;i-aueTOH — 
FM/IC): 10.53 (cHHr/ier, N— H). 8.32 (chhivict, 
4— H). 8,24 (cHHFJieT, 7— H). 8,14 (cHHrJier. 
9^H), 7.80—7,20 (MyjibTunJiex, 6— C6H5+ 

+8— CsHg) M.fl. 

y<I)-cneKTp (b sraHOJie) : XManc 246, 295; 358 hm 
(Ige 4,61; 4,77; 4,02). 

ripHMep 6. 2,4-BH(j)eHHJi - 8,9 - AHMeTHJinnp- 
po-[2,3-f]-XHHOJiHH H 4,6-6H(t)eHH.i-8,9-;iiiMeTH.i- 

nHppO- [3,2*^] -XHHOJIHH. 

CMecb 0,5 r (3,1 MMOJib) 2,3-AHMeTH.i-6-aMH- 
HOHHAOJia H 0,9 r (40 MMOJib) AH6eH30HjiMeTaHa 
HarpesaiOT b TCMeHHe 2 Mac npn reMnepaiype 
160— leS^C. B ox-ia)KAeHHyK) cMecb Ao6aB.iaioT 

10 MJI TpHiJjTOpyKCyCHOli KHCJIOTW II KHnyiT51T c 

o6paTHUM xoJiOMHJibHHKOM B TeMCHHe 2,5 Mac. 
Oxjia>KAeHHyK> cMecb BbiJiHsaiOT b pa36aBvieH- 
HhiPi BOAHuA pacTBop'aMMHaKa. BbinaBUJHil oca* 
AOK 0T(l)MJibTp0BbiBai0T, npoMbisaioT MHOrOKpaT- 
HO ropHMeft BOAoii m cymai na Boa^yxe. rjcay- 
HeHHyK) cMecb naoMepoB acjiht npenapaiHBHo ho 
HeaaKpenJieHHOM tojictom cJioe okhch a-iiOMHUKJi 
(II cTeneHb aKTHSHocTH no BpoKMaHy): ciicieMa 
6eH30Ji— STH^iaueiaT 5:1. BbixoA 4,6'6ncJ)eHn.n- 
8,9-AHMeTH;inHppo - [3,2-g] - xwHO^aHHa 0,52 r 
(48%); Rf 0,27; t. nji, 207— 208X, 

HaHACHo, % : C 85,96; H 5.85; M 348 (Macc- 
cneKTpoMerpHiiecKH) . 

C25H20N2. 

BHMHCJieHo, %: C 86,00; H 5,76; M 348. 
CneKTp riMP (TpH(t)TopyKcycHaH Kiicnora; 
TMC): 7.52 (cHHrjicT, 2— H), 7,48 (cHHr.ieT, 

7— H), 7,20 (cHHr;ieT, 5— H), 7,04 (cHHr.ieT, 
4— CeHs+e— CsHs), 1,86 (cHHrjier, 9— CH3), 
1,6 (cHHrjier, 8— CH3) m.a- 

yO-cncKTp (b 3TaHo.ne): >vMaKc 240, 288, 355, 
405 HM (Ige 4,64; 4,84; 4,20; 3,89). 

Bhxoa 2,4-6H(J)eHHJi-8,9-AHMeTHJinHppo- [2,3-f] - 
XHHOJiHHa 0,26 r (24%); Rf 0,78; t. n.i. 174— 
175T. 

HaftAeno, %: C 86,02; H 6,03; M 348 (Macc- 
cneKTpoMeTpHHecKH) . 
C25H20N2. 

BwHHCJieHO, % : C 86,00; H 5,76; M 348. 

CneKTp nMP (TpH(J)TopyKcycHaH KHcnora — 
TMC): 7,86 (Ay6jieT, 6— H; J6.7 = 8 m), 7.50 
(AySjier, 7— H; J7,6=8 ru), 7.51 (cHHr-ier, 
3— H), 7,46~-7,20 (MyjibTunjier, 2— CsHs— 4— 
CeHs), 1,88 (cHHrjier, 9— CH3), 1,80 (cHHmet, 

8— CHs) M.A. 

y<E)-cneKTp (b ataHOJie): >.>i^kc 265, 296, 
370 HM (Ige 4,54; 4,77; 4,02). 
n p H M e p 7. 5,7-BH4)eHHJi-3.8,9-TpHMeTH.»inHp- 

pO-[3,2-/]-XHHO;iHH. 

AHa./iorHMHo npcAbiAyuxeMy h3 0,5 r 

(2,9 MMOJlb) 2,3,6-TpHMeTHJl-5-aMHHOHHAOJia H 

0,8 r (3,5 MMOJlb) AH6eH30HJ!MeTaHa nojiyqaioT 



0.68 r (65%) 5,7-6ii4)eHHJi-3,8,9-TpHMeTiiJiniippo- 
[3,2-/]-xnno.inHa. >l<e*aTbie Hro.ibqarbie KpHcraji- 
^bi (h3 BOAHoro cnupra); t. n.i. 244— 245°C. 
HaHACHo, %: C 85.80; H 6,4; M 362 (Mace- 

5 cneKTpOMeTpHMCCKH) , 
C26H22N2. 

BbiqncJieHo, %: C 86.18; H 6.08; M 362. 
yo-cneop (b STaHOAe): Wc 263, 3 10, 346 km 
(Ige 4.40; 4,59; 3.82), 

10 

OopMyjia H3o6peTeHHH 



Cnoco6 nojiyMeHH5! saMemeHHWx nnppoxHKO- 
jiHHOB o6meH c^opMyjiu 
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TAG Ri — MCTim II.IH (JjCHII.T; 

R2 BOAopOA n.iii mctiw; 

A — npuKOHAeHcnpoBaiiHoe no CTOpone / hjih 
g xmio^niiHOBoro tt>parMeHTa Kojibuo 2-MeTH.i- 
n;ippo.io[5,4], 2,3-AnMeTnjinHppoJio[5,4], 2-Me- 
TiMniippo-io[4,5] iMH 2,3-AHMeminHppoJio[4,5], 

OTJIHMaiOmHHCJI TeM, HTO, C Ue.HbK) noBbiuie- 

HUfl BbixoAa H paciuiipeHHfl accopTHMCHTa, coe- 
AHHeHue 4>opMy»ibi 



H2N 



K2 



H 



:h3 



35 FAe R2 — HMeer yKaaaHHbie ana^cKHH; R3 — 
MCTHvT 11.111 BOAopoA, a aMHHorpynna mojkct na- 
xoAHTbCH B 5« HJiH 6-noJio>KeHHH, noABcprawT 
BsaHMOAeficTBHio c p-AHKeroHaMH ofimeii ())op- 

MVJIbl 

40 

Rji— C — CHj— C — Rj» 



TAB Ri iiMecT yKasaHHbie anaqeHnn, 
c noCvicAyiomefi uHK.nH3aunefl oSpaaoBaBUierocji 
ann.iia noA AeftcTBueM ciiJibHoA KHcnoTbi b hh- 
TcpBa^ne TCMnepaTyp ot 80 ao 160**C. 

2. Cnoco6 no n. 1, oTvT n h a 10 iuh h c h tcm, 

HTO B KaweCTBe CH.IbHOH KHC.IOTH HCn0.1b3yK)T 

5^ cepHyio. novin4)oc(j)opHyio H.nH TpH<j)TopyKcycHyio 

KHCnOTW. 

HCTOMHIIKH HH4)0pMaUHH, npHHATblC BO BHll- 

MaHHe npn SKcnepTnae: 
55 1. H. Wieland, L. Horner, Syntluse Des 5,6- 
pirro-chinoHns und ciniger Derivate. A. 536, 89, 
1938. 



PcjiaKTop Jl. TepaciiMOBa 



CocTaBMTejib 4>. MHxa^jiKUbtii 



Kuppi.MvTop Jl. EpaxKUHa 
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no jsfimiA H3o6peTemiM h oikputhh 
113035, MocKsa, X-o5, PaymcKafl Ha6., A- 4/5 
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